The present work included qualitative study of epiphytic algae on dead and living stems, leaves of the aquatic plant Phragmitesaustralis Trin ex Stand, in Tigris River in AL-Jadria Site in Baghdad during Autumn 2014, Winter 2015, Spring 2015, and Summer 2015. The physical and chemical parameters of River's water were studied (water temperature, pH, electric conductivity, Salinity, TSS, TDS, turbidity, light intensity, dissolve oxygen, BOD 5 , alkalinity, total hardness, calcium, magnesium and plant nutrient). A total of 142 isolates of epiphytic algae were identified. Diatoms were dominant by 117 isolates followed by Cyanobacteria (13isolates), Chlorophyta (11 isolates) and Rhodophyta (1 isolate), Variations in the isolates number were recorded on different parts of macrophyte host as well as, indifferent seasons. Eight new algal isolates (Achnanthesexigue var. heterovalvata Krasske, Navicula exilissima Grunow, Navicula falaisiensis var lanceola Grunow, Navicula microcephalo Grunow, Pleurosigma obscurum W. Smith, Stauroneis amphioxys var. amphioxys Gregory, Stenopterobia intermedia Lewis and Audouinella hermannii Roth).were identified as new records.
Introduction
Epiphytic algae are living organisms attached to aquatic plants and acting as aprimary producers of food chain in aquatic ecosystem and as natural food for herbivorous zooplanktons and fish [1] . Aquatic plants acts a key ecological role by providing shelter, substrate, nutrient source for epiphytic algae which are dominants isolates in lotic system. increased growth of epiphytic algae may inhibit growth and reproduction of aquatic plants [2] . Biomass of epiphytic algae may be affected by different factors as macrophyte architecture, water depth, seasonal changes, light intensity, pH, temperature and abundance of macrophytes [3] . Many studies were interested in epiphytic algae as [4] who studied the epiphytic algae on different macrophytic hosts and their relationship with physical and chemical factors. In Iraq, the epiphytic algae were investigated in different aquatic systems including Tigris River [5, 6] , Euphrates River [7, 8] and Shatt Open Access AL-Arab River [9] . This study aims to screen the epiphytic algal composition on the aquatic plant Phragmites australis in Tigris River at AL-Jadria Site in Baghdad.
Materials and Methods:
The current study was carried out during the period from October 2014 (Autumn) to June 2015 (Summer). Physical and chemical characteristics of Tigris River's water were determined according to the methods reported by APHA [10] . The composition of epiphytic algae was investigated on living and dead parts of Phragmites australis(stem and leaf) in Tigris River at AL-Jadria Site. Samples were collected seasonally from four different parts of plant and were placed in polyethylene box and then all samples were cut into small pieces and kept in 50 ml distilled water. Shaking and scrubbing methods were used to separate epiphytic algae from their host [11] . The epiphytic algae isolates were conserved with 1 ml Lugols iodine solution for 10-15 days to sediment the samples and concentrated for counting [12] . The micro transect method was used to count the diatoms and the hemocytometer method for nondiatomic algae [13] . The identification of epiphytic algal isolates was performed according to well known specialized references [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] .
Results and Discussion:
Physico-chemical water characteristics were illustrated in Table 1 , where distinct seasonal variations in all parameters were recorded. A total of 142 taxa of epiphytic algae were identified. Bacillariophyta were dominated by 118 taxa, this was inconformity with many studies [24, 2, 5] , followed by Cyanophyta (13 taxa), Chlorophyta (11 taxa) and Rhodophyta (1taxon). The obtained results of this study illustrated distinct variations in the total algal isolates grown on the different parts of the plant and in different seasons. The present study recorded the highest number of algal isolatesin spring seasons which significantly enhanced the abundance of all algal divisions [25] .This may be due to suitable temperature of the season (20.5 ºC), availability of nutrients and dense growth of macrophyte. Algae provided a nutrient rich food source to grazing herbivores [26, 27] which may cause a decrease in the number of isolates recorded in Summer and Autumn seasons, in addition to the effect of other abiotic factors. Numbers of epiphytic algae isolate were decreased in Winter, which may be due to low temperature (14 ºC) and light intensity of this season in addition to the chemical properties of River's water as shown in Table 1 . This fact allowed dominance of epiphytic algae which were more tolerant to fluctuations in environmental condition and stresses such as Bacillariophyta, Cyanophyta, and coccoid forms of Chlorophyta [28] . The periphytic community was influenced by availability and diversity of substrates in the environment especially macrophytes [28, 29] . The aquatic plant P.australis is a common plant in Iraq inland water [30] . The wide distribution of this macrophytemay be due to its high tolerance to different environmental conditions [31] . It seems that epiphytic biomass on individual macrophyte may depend not only on seasonal conditions and host plant but also on biotic and abiotic factors such as availability of nutrients, dissolved oxygen, water temperature and water flow [25, 32] ,as well as on change of light intensity [33, 34] . Other factors such as grazing pressure [35] can modify isolates abundances on the macrophyte. The permanence and development of epiphytic community on P.australis may be changed with morphology of leaf (leafblades consist of two parts, the 1 st part covering stem extended vertical in water column and the 2 nd part is flat and tapering to a long filiform tip extended horizontally in water column) [36] [37] , which could provide a different microhabitat and act as a selective factor to algae adhesion [38] . Vertical direction of stem in water column make stem less susceptible to disturbances caused by the action of currents, which may promoted a higher abundance of epiphytic algae on stem compared to leaf which may provide a different microhabitat and had distinct spatial distributions in the same environment. This is probably due to delicate horizontal direction of leaves in the water column, which may allow the leaf to be susceptible to a greater intensity of disturbance by water currents and development of loosely attached epiphytic algae on these substrates. The present study has recorded the highest number of algal isolates on stem of the aquatic plant P. australis, while the lowest number of isolates was recorded on leaf of macrophyte host, the distribution and density of epiphytic algae were attributed to geometric morphology, surface structure of the macrophyte and age of aquatic plant [39, 40] . The results of this study showed high values of water temperatures in the Summer and low values in the Winter as they affected by surrounding air. Changes in the values of electrical conductivity and salinity were recorded during study period. Being lower values of E.C. in Autumn may be due to elevated water level during this season that caused dilution water and reduced ions and salt concentration in river. The pH was an indicator on the alkalinity and acidity water. The result of the present study ranged 7.1-8.3 [ Table 1 ]. It is a common feature in Iraq inland water buffering capacitydue to a high content of calcium bicarbonate [41] [42] . Total dissolved solid ranged between 250-495 mg/L where high values were recorded in winter and low values in summer, and that may be due to soil washing by rain water [6] . While highvalues of TSS were recorded in autumn because of River Dredging Process during samples collecting. The total alkalinity was affected by many factors such as temperature, decomposition of organic matters and concentration of CO 2 [43] . The present study showed that water levels have significant impact on the values of alkalinity [44] . Higher concentrations of total hardness were recorded in Winter, and that may be due to calcareous nature of Iraqi soil, or due to the high amount of salts reached by irrigation process as the river is surrounded by agricultural lands [45] . The reason for low total hardness in the Summer may be due to consumption of CO 2 by algae for photosynthesis [46] . Calcium concentrations were higher than magnesium concentrations during study periods which may due to the solubility of CO 2 in water and its reaction with calcium in contrast to magnesium which tend to precipitate [47] . They may also be due to high concentration of sulphate ions that precipitate magnesium as magnesium sulphate [48] . The lower value of calcium in some study months were attributed to consumption by algae or precipitation when they formed compounds dissolved in water which may increase the concentration of magnesium as a result of drift from soil [44] . A total of 46 genera of epiphytic algae were encountered during this study (7 Cyano-, 9 Chloro, 25 Bacillario-and 1 Rhodophyta); the isolates number included in these genera showed a significant deviation from random distribution on dead and living parts of macrophyte. These data suggest that the living part of host plant provides as uitable substrate for many isolates of epiphytic algae [24, 49] , this may be due to a favorable physical condition of substrate and availability of nutrient. On the other hand, isolates diversity according to number of isolates encountered was high on the dead part of macrophyte could be relative to the nutrient interaction, the physical condition of substrate and reduced competition between the plant host and algal epiphytes to gets light or necessary nutrients [50] .
Plate (1):
Illustrate some the isolated diatoms and Red alga from different parts of P. australis Red Algae 
Conclusions:
The results show that spatial and temporal variations of epiphytic algae on aquatic macrophyta (Phragmite saustralis) depend on morphology of host plant and seasonal water level variations. Factors, such as temperature, light intensity, turbidity and nutrient plant are acting important roles as limited factors for distribution and density of epiphytic algae. Diversity of epiphytic algae on dead part of host plant was high in all seasons except spring which showed high diversity in living parts of plant.
